03/06/2006 ION 13:43 FAX 12489888363 Carlson, Gaskey & Olds 



@005/016 



Serial No, 10/685,053 
67,008-104 
S-5654 

AMEISfDMENTS TO THE CLAIMS: 

Please amend the claims as follows. This listing of claims will replace all prior listings. 
1-11 (CANCELLED) 

12. (CURKHOT1.Y AMENDED) A vibration isolation system for reducing 
vibrations in a rotating system which rotates about an a^^is of rotation, comprising: 

g houoing an enclosed chamber d efining - an - intemal chamb e r, said housing mounted 
to mid the rotating system for rotation about said axis of rotation 
independent of the rotating system; 

a Magneto Rheological Fluid (MRF) at least p artially filling said ietefHal enclosed 
chamber; and 

an electromagnetic field generation system mounted adjacent said 4fiteff»l ^ftc)g?^4 
chamber to azimuthally vary a viscosity of said MRF and distribute said 
MRF within said internal enclosed c hamber to reduce a vibratory load in 
said rotating system. 

13. (CURRENTLY AMENDED) The vibration isolation system as TTecitcd in claim 12, 
wherein said int e rnal enclosed c hamber is driven about said axis of rotation at a rotational speed 
greater than the rotating system. 

14. (CURRENTLY AMENDED) The vibration isolation system as recited in claim 12, 
wherein said internal enclo.^ed chamber is driven at an absolute rotational speed of NP in the 
rotational d irection of the rotating system where N is a number of rotor blades mounted to the 
rotating systems and P is the rotational speed of the rotating system. 

15. (CURRENTLY AMENDED) The vibration isolation system as recited in claim 12, 
wherein said Intcniai enclosed chamber is driven at an absolute rotational speed of NP in a 
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fotatjonal direction opposite of the rotating system where N is a number of rotor blades mounted to 
the rotating system and P is the rotational speed of the rotating system. 

16. (PREVIOUSLY PRESENTED) The vibration isolation system as recited in claim 
12, wherein said rotating system includes a main rotor system. 

17. (CURRENTLY AMENDED) The vibration isolation system as recited in claim 12, 
further comprising a drive system which includes an electric motor to drive said intomol enclosed 
chamber about said axis of rotation at a rotational speed greater than the rotating system. 

18. (PREVIOUSLY PRESENTED) The vibration isolation system as recited in claim 
17, further con^ri&ing a generator which drives said electric motor, a phase of the voltage from said 
generator providing a phase reference to said control system indicative of a rotational speed of the 
rotating system. 

19. (CANCELED) 

20. (CURRENTLY AMENDED) The vibration isolation system as recited in claim 12, 
wherein said electromagnetic field generation system includes a multiple of electromagnets within 
said housing for rotation th e r e with and adjacent said internal enclosed c hamber for rotation 
therewith- 

21. (CURRENTLY AMENDS)) A helicopter rotor system which rotates about an 
axis of rotation, comprising: 

a main rotor ofisembly system h aving an N number of blades which rotates about an 
axis of rotation at a rotational speed of IP, such that said main rotor system 
produces NP vibrations; 
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a housing dofiTiing an intomal chanibcr, gaidhoujiing an enclosed chamber m ounted 
to said main rotor ass e mbly system f or rotation about said axis of rotation 
independent of said main rotor ass e mbly system : 

a Magneto Rheological Fluid (MRP) at least p artiallv filling said intomol enclosed 
chionber; 

a sensor system which senses the MP vibrations; 

a control system in communication with said sensor system, said control system 
operable to identify variations of the NP vibrations; and 

an electromagnetic field generation system mounted within said housing for rotation 
therewith and adjacent said int e rnal enclosed cliamber to azimuthally vary a 
viscosity of said MRF and distribute said MRF within said internal enclosed 
chamber to ael e ciively form an eccentric mass in response to said control 
system to reduce said NP vibrations. 

22. (CURRENTLY AMENDED) The helicopter rotor system as recited in claim 21, 
further comprising a drive system which includes an electric motor to drive said internal enclosed 
chamber about said axis of rotation at an absolute rotational speed of NP in the dircxrtion of the 
main rotor assembly. 

23. (CURRENTLY AMENDED) The helicopter rotor system as recited in claim 21, 
further comprising a drive system which includes an electric motor to drive said 4«t«?ftfll enclosed 
chamber about said axis of rotation at an absolute rotational speed of (N+1)P in a direction 
opposite of the main rotor assembly. 

24. (CURRENTLY AMENDED) A method of reducing vibrations in a helicopter 
rotor system which rotates about an axis of rotation comprising the steps of: 

(I) rotating a - housing an enclosed chamber m ounted to a main rotor a s sembly system 
about the axis of rotation independent of the main rotor aasombly system, the 
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housitte - ^^^e intomol ohambof enclosed chamber a t least partially filled with 
a Magneto Rheological Fluid (MRF); 

(2) sensing a vibration generated by the main rotor aseombl v system : 

(3) varying an electromagnetic field about the jntomal enclosed chamber to 
azimuthally vary a viscosity of said MRF and distribute said MRF within said 
int e rnal enclosed c hamber to form an eccentric mass in nesponse to said step (2) to 
reduce the vibration; and 

(4) varying an electric motor speed that rotates the housing enclosed chamber to 
match an optimal load reducing phase relative the vibration in response to 
controller commands. 

25. (PREVIOUSLY PRESENTED) A method as recited in claim 24, wherein said 
step (3) further comprises: 

varying the electromagnetic field in response to a predefined schedule. 

26. (CURRENTLY AMENDED) A method as recited in claim 24, wherein said step 
(3) further comprises: 

£a) sensing a trend in a variation of the vibrations generated by the main rotor 

aHSombl y system: and 

(b) v arying the electromagnetic field in response to the trend. 

27. (CURRENTLY AMENDED) A method as recited in claim 24, wherein said step 
(3) further comprises: 

fa) forming the eccentric mass within the enclosed chambcr i n an ayimnthal position 
about the axis of rotation in r esponse to a commanded strength of the electromagnetic field 
position. 

28. (CURRENTLY AMENDED) A method as recited in claim 3? 24, wherein said 
step (4) f urther compri s ing comprises t he ste p steps of: 
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fa) T nechanically driving a generator in response to a speed of the main rotor 
acQombly system ^ the rotational speed of the generator being a fixed 
multiple of the speed of the main rotor ofls e mbly _system-N P frequency; 

(b) d riving m the electric motor with the generator w hich drives to rotate the int e rnal 
enclosed c hambe r with the gonomtor : an^ 

fc) determining a phase reference signal from a voltage of the generator to indicate a 
rotational speed of the main rotor assembly [[.]] system; and 

(d) d etermining the optimal phase of die electric motor from the phase - of said phase 
reference signal . 

29. (NEW) The helicopter rotor system as recited in claim 21, further comprising a 
housing mounted to said main roior ass e mbly system, said enclosed chamber mounted for rotation 
within said housing. 

30. (NEW) The helicopter rotor system as recited in claim 29, further comprising a 
drive system located within said housing to drive said enclosed chamber sbout said axis of rotation. 

31. (NEW) The helicopter rolor system as recited in claim 29, wherein said 
eiectromagnetic field generation system is mounted within said housing adjacent said enclosed 
chamber. 

32. (NEW) The helicopter rotor system as recited in claim 29, wherem said housing is 
mounted to said main rotor system for rotation therewith. 
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33. (NEW) A helicopter rotor system which rotates about an axis of rotation, 
comprising: 

a main rotor system having an N number of blades which rotates about an axis of rotation at 

a rotational speed of IP. such that said main rotor system produces NP vibrations; 
a housing mounted to said main rotor assembly; 

an enclosed chamber mounted within said housing for rotation about said axis of rotation 

independent of said main rotor assembly; 
an electric motor located within said housing to drive said enclosed chamber about said axis 

of rotation independent of said main rotor assembly; 
a Magneto Rheological Fluid (MRF) at least partially filling said enclosed chamber; 
a sensor system which senses the NP vibrations; 

an electromagnetic field generation system mounted adjacent said enclosed chamber to 
azimuthally vary a viscosity of said MRF and distribute said MRF within said 
enclosed chamber to form an eccentric mass; and 

a control system in communication with said sensor system, said electric motor, and said 
electromagnetic field generation system, said control system op<»able to identify 
variations of the NP vibrations to control a rotational speed of said enclosed 
chamber and said electromagnetic field generation system to control distribution of 
said MRF within said enclosed chamber to reduce the NP vibrations. 

34. (NEW) The system as recited in claim 33, further comprising a generator driven by 
said main rotor system which powers said electric motor, a phase of the voltage ftiom said generator 
providing a phase reference to said control system indicative of a rotational speed of the said main 
rotor system. 
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